Aim: To evaluate the diagnostic value of the 10 systematic transrectal ultrasound-guided (TRUS) prostate biopsy compared with the sextant biopsy technique for patients with suspected prostate cancer. Methods: One hundred and fifty-two patients with suspected prostate cancer were included in the study. Patients were entered in the study because they presented with high levels of prostate specific antigen (PSA) (over 4 ng/mL) and/or had undergone an abnormal digital rectal examination (DRE). In addition to sextant prostate biopsy cores, four more biopsies were obtained from the lateral peripheral zone with additional cores from each suspicious area revealed by transrectal ultrasound. Sextant, lateral peripheral zone and suspicious area biopsy cores were submitted separately to the pathological department. Results: Cancer detection rates were 27.6 % (42/152) and 19.7 % (30/152) for the 10-core and sextant core biopsy protocols, respectively. Adding the lateral peripheral zone (PZ) to the sextant prostate biopsy showed a 28.6 % (12/42) increase in the cancer detection rate in patients with positive prostate cancer (P < 0.01). The cancer detection rate in patients who presented with elevated PSA was 29.3 % (34/116). When serum PSA was 4-10 ng/mL TRUS-guided biopsy detected cancer in 20.6 %, while the detection rate was 32.4 % and 47.0 % when serum PSA was 10-20 ng/mL and above 20 ng/mL, respectively. Conclusion: The 10 systematic TRUS-guided prostate biopsy improves the detection rate of prostate cancer by 28.6 % when compared with the sextant biopsy technique alone, without increase in the morbidity. We therefore recommend the 10-core biopsy protocol to be the preferred method for early detection of prostate cancer. (Asian J Androl 2005 Jun; 7:165-169) 
Introduction
Digital rectal examination (DRE) coupled with the measurement of prostate specific antigen (PSA) is widely used for the early diagnosis and monitoring of prostate cancer. In the case of an abnormal DRE and/or a suspicious PSA-value, transrectal ultrasound-guided (TRUSguided) prostate biopsy is then adopted.
TRUS-guided prostate biopsy has become a routine procedure in urology and can be performed safely without anesthesia as an outpatient procedure. Using Trucut needles and spring-loaded biopsy guns makes the procedure simple and well-tolerated by the patients. TRUS, as a means of detecting prostate cancer early, is still a point of discussion due to the non-uniform appearance of prostate malignancy at ultrasound; this non-uniform appearance of malignancy has resulted in the sextant TRUS-guided prostate biopsy technique first described by Hodge et al. [1] . In the case of a suspicious ultrasound image, lesion-directed biopsy is coupled with sextant biopsy [2] . Although the sextant biopsy approach has improved, the detection of prostate cancer -the sensitivity and specificity to diagnose cancer -has been disappointing, and the number of false-negatives in a single biopsy session reported ranges between 30 % and 45 % [3, 4] . Different protocols describing modifications in the technique of prostate biopsy in order to cover all regions of the prostate with more than six systematic biopsies were reported [5, 6] . This study was conducted to evaluate the diagnostic yield of TRUS-guided 10-core prostate biopsy compared with standard sextant biopsy.
Patients and methods
This study was conducted on 152 cases of 10 systematic TRUS-guided prostate biopsy performed at King Abdullah University Hospital in Jordan during the period from March 2002 to October 2003. Indications for TRUS-guided prostate biopsy were: abnormal digital rectal examination and/or a serum PSA over 4 ng/mL. None of these patients had had a previous prostate biopsy.
All patients provided signed informed consent. Digital rectal and TRUS examination of the prostate was performed for all patients before biopsy and prostate volume was calculated using ellipsoid formula, which is not different from the formula: n/6X lateralX anteroposteriorX supero-inferior diameters, used by Xia et al. [7] . Lidocaine gel 2 % was used for local anesthesia. All patients were placed in the lithotomy position. An 18-G core biopsy needle mounted on a spring-loaded automatic biopsy gun was used. All patients were given 500 mg of ciprofloxacin and 500 mg of metronidazoleorally 2 h before biopsy; this was continued for 7 days after biopsy. Rectal preparation involved the administration of a phosphate enema on the morning of the biopsy. All of the patients underwent a 10-core biopsy protocol with the addition of a 1-or 2-core biopsy from each suspicious area detected by TRUS. In addition to the standard sextant biopsy technique, four more biopsies were obtained from the lateral peripheral zone as shown in Figure 1 . The lateral peripheral zone biopsies were taken from the base and mid-gland regions using the technique described by Chang et al. [8] . Biopsy specimens were divided into three groups and labeled as the following: A-sextant biopsy cores, B-lateral peripheral zone biopsy cores and C-lesion directed biopsy cores, and they were submitted in 3-formalin-filled containers to the department of pathology of the university hospital.
All patients were instructed to come to the hospital if fever developed or they experienced any weakness, flushing or chills. A "major complication" was defined as a complication that required hospital admission. The Mann-Whitney U-test was used for statistical analysis of the results regarding the age, serum PSA levels and prostate volumes. The McNemar test was used as the statistical method to compare the cancer detection rates. P < 0.05 was considered statistically significant.
Results
The median age of patients with benign prostatic conditions was 65 years (range 45-80 years), while that for adenocarcinoma was 70 years (range 47-82 years) (P < 0.01).
Eighty-five patients (55.9 %) presented with irritative lower urinary tract symptoms, 59 (38.8 %) patients with irritative and obstructive symptoms and eight patients (5.3 %) with general weakness and lower back pain; two of them had chronic anemia and weight loss. Transurethral resection of the prostate (TURP) was done for seven patients to relieve urinary retention and two of them had advanced prostate cancer. . 167 .
The median prostate volume which was detected by transrectal ultrasound was 40 cc (25-60) for cancer patients and 45 cc (20-120) for patients with benign prostatic conditions.
Prostate cancer was detected in 42 out of 152 patients. The cancer detection rates were 27.6 % (42/152) and 19.7 % (30/152) for the 10-core biopsy protocol and sextant biopsy protocol, respectively. So the 10-core biopsy technique increased the prostate cancer detection rate by 28.6 % (12/42) for all patients with positive biopsy (P < 0.01). TRUS examination of the prostate detected suspicious lesions in 30 patients and nine of them revealed cancer. Biopsy from a suspicious area revealed cancer in 21.4 % (9/42); however, in all of these patients cancer was already revealed by the 10-core biopsy, while lesion biopsy detected 7.1 % (3/42) additional cancers if sextant biopsy technique was used. A statistically significant number of additional cancers were detected with the 10-core biopsy technique compared with the sextant biopsy technique as seen in Table 1 . A Gleason score of <7 was found in 40.4 % (17/42) of patients. The sextant biopsy technique was able to detect 30% (9/ 30) of the cancer cases have a Gleason score < 7, while the 10 systematic biopsy technique found 66.7 % (9/12) of the additional cancer cases diagnosed by this technique by additional biopsies to have Gleason score < 7. A high PSA (above 4 ng/mL) was seen in 116 cases (76.3 %). Cancer detection rate in patients with a high PSA was 29.3 % (34/116). When serum PSA was 4-10 ng/mL, TRUS-guided biopsy detected cancer in 20.6 %, while the detection rate was 32.4 % and 47 % when serum PSA was 10-20 ng/mL and above 20 ng/ mL, respectively. Abnormal DRE with normal PSA was the indication in 36 (23.9 %) cases with a cancer detection rate of 22.2 % (8/36).
Although all patients have been compliant with the antibiotic prophylactic regimen used, two patients (1.3 %) developed a major complication (urosepsis) and were treated in the hospital for 4-6 days. Mortality was zero after ultrasound-guided prostate biopsy.
Discussion
In this series, 10 systematic prostate biopsy showed clinically significant improvement in terms of prostate cancer detection rate in comparison with sextant systematic biopsy (27.6 % vs. 19.7 %) (P < 0.01 ), which compares well with the results of other reported series [9] [10] [11] . TRUS-guided biopsy of the prostate is a common and valuable procedure in the diagnosis of prostate cancer. Serum PSA is used not only for follow up, but also to detect early prostate cancer. In addition to prostate cancer, serum PSA may also rise in benign prostatic diseases such as benign prostatic hyperplasia, infarction and prostatitis. These diseases may lead to unnecessary biopsies. Until today there has been no other means to diagnose or exclude prostate cancer except by biopsy. Many prostate cancers detected in this series are isoechoic on transrectal ultrasound (up to 37.3 %); this number is comparable to that previously reported [11] and these isoechoic tumors can only be identified by thorough tissue sampling during prostate biopsy. At first, the sex- [1] was considered to be the standard or routine method. According to this technique, three biopsy cores are taken from each side (right and left) of the prostate, 1 cm apart along the parasagital area. However, concerns have arisen that the sextant biopsy method under-samples the prostate, and consequently may fail to detect a significant proportion of clinically important tumors [12] . The optimum number of biopsy cores is unknown. Currently, many clinics perform extended prostate biopsy protocols consisting of 10 plus x cores [9, [11] [12] [13] [14] [15] . It was reported that systematic 12-core biopsy detected 31.3 % more prostate cancers than sextant biopsy cores [13] . In prospective studies, the addition of lateral PZ biopsies to the standard sextant protocol detected an additional 14-31 % of cancers that would have remained undetected by the sextant method [9] [10] [11] . Naughton et al. [12] reported no significant improvement (27 % vs. 26 %) in cancer detection when a 12-core extended biopsy protocol including the PZ was prospectively compared with standard sextant biopsy. Fink et al. [14] reported that the 10-core prostate biopsy is superior to the commonly used sextant technique and could spare patients unnecessary repeated biopsy. Even after including a second set of sextant biopsies, the total detection rate with these 12 biopsies was inferior to the 10-core technique. In this series the detection rate of an additional 28.6 % of tumors confined exclusively to the lateral PZ compares well with results of other reported series [9, 10, 13] . Prostate cancer detection rate by biopsy in this series was 27.6 % and most of them were with advanced prostate cancer (64.4 %) and with a Gleason score of 7 or more (69.5 %), while Durkan et al. [16] reported 33 % cancer detection rate and most tumors detected (90 %) were clinically organ-confined and 56 % were stage T1c, and the commonest tumor grade was 6 (41 %). In this series, the cause of prostate cancer progressing to an advanced stage was mainly the patient's lack of awareness; most prostate biopsies were done on the basis of raised PSA detected when patients presented with symptoms of the lower urinary tract, having suffered from these for a long time before attending the urologist. The cancer detection rate in Saudi Arabia (a middleeastern country like Jordan) was shown to be 28.8 % in one series [17] ; this is comparable with the rate shown in this series.
All articles reviewed in this study proposed the use of a perioperative antibiotic prophylaxis. Differences may be found in the type, dosage and duration of this perioperative application, which can last from 1 day to 7 days. Paul et al. [18] used prophylactic antibiotics in prostate biopsy for 5 days and Jeon et al. [19] used antibiotic prophylaxis before biopsy and continually for 7 days. Recently, it was reported that there is no clinical or statistical difference between the 1-day and 3-day antibiotic prophylaxis regimen for patients undergoing TRUS-guided prostate biopsy [20] . Larsson et al. [21] concluded that no prophylactic therapy was considered good.
The high rate of sepsis (1.3 %) in this series could be as a result of prostate biopsy being performed while the prostate was inflamed. Also, each of the two patients were at higher risk factor of sepsis: one of them was a diabetic and recently had been treated by ciprofloxacin for urinary tract infection and the other one was on a Foley catheter for 2 weeks before biopsy.
Conclusion
The 10 systematic TRUS-guided prostate biopsy improves the detection rate of prostate cancer by 28.6% when compared with the routine sextant biopsy technique; additionally, it does this without increasing morbidity. Biopsy from the suspicious lesions detected by transrectal ultrasound showed no further benefit if 10-core biopsy technique was used. We therefore suggest that the 10-core prostate biopsy protocol be the preferred method for early detection of prostate cancer.
